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Tssre, Chivr=)l discussion o civil dffese over the past revr years

bas been focused o n o en t e ntof protectin the population

from efec s effects of th ncle.r wenio.n -- in ari h cul.re, from

radioactive -wl bt. his e=p 3 has beon rf.tural since it is obviou s

quite irrclev=zt unless .i t.cf ~ the ei'zsbilit-y o: =-diate

physical a . Ic ae to !sd ±n the econoi se cand it is qu;ee

Lkely that other pro s alo be hr- ed if piiadlste suyx' ool can be

assured hievertheless, a3 this co= ittee staid in its report on lmst

7ers civil de~ine hearinGs, ize.aesurvival is not enouZ~h. Unle-s

the survivors of a war could esca.pe desth from star:ation) ezposuxe, ard

disease, arA then go on to rebuild the naion, their "survival" vould

have little memning, Mme possible obstacles to recovery resulting froM

the effects of the var on tlhe playsical envirorment in &hIch recovery

=st oew will be discussed in the testimoy of Dr. Mitchell and Dr.

Hill, I have been asked to di-cuss the economic aspects o the recovery

problem. There =re, alzo,, izZportant social , political and psychological

aspocts, vhich I, at. an economist,. am no; qualified to discuss in detail.

But I vili iwntion them when they !Lpir~e on the ecorxrnic issues in an
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Sa vWtut a. Owdn to the zelity of these proble=s, ar to the fact

that =z of thea are very 'ma d zte.4 ",..rstood, I can no no more then

provide a rou& orientation on the subject.

Before I proceed I vould like to sq that I = sieetkin as an indvieLal.,

not ans a epresentative of nie RAM Corporation or the U. 4. Air Forec. The

views I = premeting are zr own personal views, but I should ention the

fact thr-t zch of .r statement is bszed on inforntion developed by W

co~lecguest ad by indi-id.u-_ls in other resea.rc organizations anO in the

g veriwent. n"is is a necessa y- consec.aence of the fact that I _

a ne-ral s-ey and orientation in the itole problem of economic recovery,

rather than a detailod e tlcn of ar- specific su-problci.

Let me begin by tr'_n to : a r "on6oly cozplete outline of the

VI10OC proIblPc- I5 reoCvol. -: t" e.fect3o of ,cer ivr. to c.-Dhasize

its co-npkxit- an& to provide a . for ,ny discussion of the econonic

aspects of the problem. -irs; let xe zet forth the major questions to ;hich

ve vould li:e to have sns:erz.

If the United States is ivolved in a therxonuclear war,

'-- Can population los3es be held essentially to those caused

(lfroctly by the varf.

o()-,ftn the nation recover its pre'1 r achievements in

a) political organization

b) human vlf-hre

c) productionY . .

The first question myr be _rded as rsking vhether the sorts of

casualty estkiuttes that ro co..,ventio .ly mu.le -- the losces from blest,
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tborml, and radiation effects,.and the long r aumdical consequences of

radiation -- aft really the ,hole story, or vhether they yield a sibstantial

underestimate of the population losses resulting frxm the var. Note that I

said substantial, and I mean substatial in comparison with the war itself.

It is quite possible -- in fact I voul fay it is virtually certain -- that

factors such as disease, starvation, and a lover general standard of lIfe

ili produce effects on the population that are large by the stndarx" of

peaztime. Oie question is Vhetbr they axe large in reletion to the direct

consecmnces of the war, since policy choices are unlitely to be nuch

iiluenced. if they are wot. Of cmurse, if the difficulties of the recovery

problem are to be Judged in cceparison with the consequences of the war

itself, it C es withoat saying that those consequences must themselves be

jugmed. It is ir.portant not to conz'ze tae statenent that recover is

feasible with the statenent that the consequences of the war are in any

sense "acceptable." In lcZJic, tho*.- pobably not in fctc ov3 nI-ft

be feasible after a war whose conSexInces were totally unacceptable.

The second question goes beyond =ere physical survival. It asks

whether the society that ae:r- s from the war can recover to the point

where, Judging by the standards of our present relatively free and

comfortable existence, it would be an acceptable place to live. Can

d necracy survive? Can the moral values of our society survive? Can the

econmV recover to the point where something approaching our present standards

of living are possible? Will the psychological scars produced by a nuclear

holocaust make a relatively norcal and happy existence impossible? 1ny

persons vho are skeptical about the value of civil defense are troubled

by these questions, rather than by x- isuc* relatirg to the tcchnical
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per~~m-e of shelter systeas. Ibeir concern is justified, for, over much

of the range of possible vars, the ansaers to these questions are for fro

obvious. Te issues are too conplex to be fally understood, and conseqSentl

there is no possibility of providii- answers that are beyond reasonable

Challen. his does not nean that attention to these questions, and

research devoted to anxwering them, is vitbout value. Vfem decisions ae

made on L"orotant issues olt nat'o bl security policy n a world in Vaich

nuclear war is an!ever-present possibility, som anwers to these questions

a e necessarily ir.licit in the decisions made., By giving attention to

these problcps, v can at least avoid tssin. our decisions on an.wers wich

re.,ect come gross misconception about the of-in~s our society. But no

amount of research is 1_!:e.ly to altcr the fact th:t dCicsionz 'ill fir-ly

have to *Ce bcazed on it. 3-,-Z 1'e261:''' it: 0-" F:e3-iCilr t-.OU!. -- e
basic stren~ and resi iency of he people nd institutions of our n=!ion.

Continuing nowv w&ith -o oulL. - o- ze prob12.e, let uz zi:a the

.enge of situations covered by tle pharse "If the U.S. is JInolvea in a

thermonclear var." the range of pocsibilities is vide.

CMW III

The PFs-e of Situa-tions

Differences in

A. .ilitary and civil defense postures

B. Circumstances of outbreal of the war

C. Strategics
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Do Comu-ties

. Destruction of vealth

P. ~mdstioal beakdown

G. :osaroxfonse *u-z-"'nr,

H. Postwar assistanco or i erfarence by other ntlions.

The military ad civil defense posture: of potential o=batant nations

obviour3O set the basic context within which the whole problem must be

z nCU W.Ince these C€n ch=Mo sinficntlf in rat? sho. period* of

timp alost every statenut that is -. da zt have the time period of its

it is =ch si=er to refer v.uely to is li:ely to be t-.re for the

noxt few, yearz.

T should -zntlon that throughout ty t.l1: I neZlectinG roe itortant

possibilities in the 'anie of i!.y postures, particularly the possib .ty

that bacterioloGica. ar che.z.l ,ea.ons miht p - a significant role. Mhe

reason is sLrrpry stated: ignt ance. I believe this inorance is widely

shrve, and I doubt that the possible effects of bacterioloGical and chemical

weapons are krovn with sufficient accuracy to permit an evaluation of how

Important their effectn might be on the recovery problei liext, there is the

important issue of bow the war rtart -- vhother, for exawple, it starts

with a surprise att&c, or as a result of sone crisis leadAnG one or both

aid s to preempt, es a result of esne-'tm from a ited war, or MV of

several other ways. hlow the v saq s has iqorbant frplicaziozz for the

w.nount of va'inr the poulation is lihely to receive and for the emount of
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piseratlon that can be acclsbe4 in the last weeks, days or bours

bsritre the var. 3n addition, I should mention that the tim of you the

war o Cu as a geat bearing on recovery problems. It affects, Ifr ex=ple,

the possibilittes for evacuation, the fate of homeless refuees, and the

level W. food stock;. Mue enev's choice of tareting atratear,, whether

he Iauncheb attacks on. population, on strategic forces only, or attempt

to paralyze our econar tot-rarily or per-ently, will obviously pose
* quite iff'erent p. blems of recoverj. I will provide some indications of

just h d tfferent the problems cao be later in zV ttl .

Given a.Ust mW specific-tions of the consequences of the war, it is
possible to costruct plausible acsumrtions about the v i itself that

produce those results. At leaast, t.is is tru if one considr the ,oszble

Ch-n-7,cs in =lit: o posres. a nd a:_-iC doctrines that could nneur bet,-enn

nOw arn, srp ,970. Mas iortant con'!!zusion to be dra-ma is that it is

a3=ost oci ss to a!% -' a.-.Give: civil -e.,e pamp-rations "-rill

iro7k0 or %trether recovery "is tocssie." It is clear that vithin the next

decade or two, v-'.s cbuld occur vhere =v p articular type or degree of
prepor~tion mht be (1) :ot .oedad. (2) flelpiul but not essential.

(3) ftsential for the avoidance of substantial additional population losses

m d for social recovery. (4) Wbrthless, because ho .elessly i=sfficient.

In decidMn -hether szv given measure of preparation should be tder-

aken, ve hav, to as]- vhethar mnk!i the preparations will af fect the

probability that they will be needed. Dependinm on the measure and the way

it is carried out, I believe that this effect can go eithor direction. If

It is of substantial magnitude, this e'nsnderation vill probably dominate.

Otherwizc, we must ask whether the -*waxru is a good buy considered as
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AM" 4 f-% i m aki ibetber the r=,- of situations for hdeh

th e M be WPM or 00r4etial is sufficlaat3 bro to JustilY

the qe-nituxe. It does nt m aski whether the reasure viiU be

valumble In every conceivable yea' tbat could. occur', or ft~ethr a va* in

which the wasur would. be vauable is enrtaix to occur; no insurance policy

prturads to cover cep-y cont±,c;aqcy.

It is calejp also, that the relative ba.ae bet-iean surv_.vLx

on the p'ob-i m of econoc rete-atio:t. If, for e~rzz.!e, the en.y

concentrates hU fire prl=z=.il on militny te&ets a. re have glecated

to provide fallout proection fr our citizens, a zituntion could eersly

arie vhere the %:u!avir. i.th -er capita was n.ter th .it irv,

tlthough there vould rmnnin, of cof, the problem of orEani:±n the

survivirn vealth and htann resourccs into a viable ecoro ,. if, on the
other hnd, .o have n e.tan=ive sy~te of b2ecst a-, fr.out tehelters, ana

te en attv cks our cities, =uch of our px! tion y cri1ve the

i4=dite efDects of the vr, but the destruction of productive capacity r.y

nake it di Micult to spport the survivors in the lng run. Waus the

relative ioptmneoe of the problems of recovery -my be i1nversely related to

the level of diret po.plation easualties in the var.

The reat end possibly overridins irportance of Point F -- orzanizationil

breakdown -- is, I believep increasingly recognized by al-ost everyone vho

bs looked into the economic aspects of the recovery problem in mW detail.

1 of the izortrat unsttled quostions r=.lato not to the phy.-ical Pnd

technlogical fet.ibility of taking, constructive actions vhicb vf1 lalid to

full recovery, but vhether there is sufficient reason to believe that
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O abiMities wvl exist ibr recozin a tba Weib14.tits a tan kUS the

,Wt'-a. If m spec utes an bow a coAete failue in the recovezy -ffort

AW ec , the picture on develops is of a situation ,-ber the efcetve-

mo of the federml gmmzent ad mza state 4wernts is ereatly ditinished,

the badcng ststm dIsted, wst suviving fir= are baenkpt, ilectric

oer en vnter suv.-A systems are severely dw zmde, esv the transwpoftton

pet'or=: bro~en in =7 -,aee-s -- %-z-d uhere fo suzrivor3 h~wVe -"', reqpons *-

bilityr, zftority and plaz, to do athing about it. Such a situation could

arise even if the p.ysieml featblity of recowvr vere beyond question.

The efforts Tvat are beins =ado to zzure continuittV of C over..=e t and of

amaemnt of firm, to preserve the bet Ing system, to assure solvency,

and ro on, are clenry a "y .po-tant pvrt of o=r pr p.ations.

The epected charactoer of the iterna iont envro ent -.-:er the %a-

is nlso cltze.- ipor;ant and constitutes a .zjor source of tuccrt"inty

in evalutionn of the recove-y problem. i..ost such evalunt~ior.s, including

nr own, assme that atter.ts to sunport military iorces vill no" be pushed

to the point 1iwre serious obstacles _-ae placed in the vay or reoranization

and reasonably r.pid recuperation. It is rcrnonably clear that '.he forces

do wt hve to be very larie, b present standr.-rs, before their support

ves a serlos obstacle to recovery. Th's the a ssuption that the nation

vl recover rather than rearn appears to involve a more funr-nental

assution that for om reason or aother, a war vould produce a substantial

and fairly perannt reduction in the exterml threat. I do not find this

ascmption implausible, but its existence should be notad.

The question of our economic relations with other nations uf't-r the var

will also be important. If, for one reason or r.ther, nations untouched



17 the var we Umiflling or umbl* to tre4ei vith us, vwy bem7r %%imm~ to

pavwtclar i1t3deS nm inkS rapid rcovery 1z~ossible even if mmuT other

ii~t~i ap reltively untomeed - Bt if vS can tadle vith naion that

esci.. iuvolmt. In the war the problem or inbalane that isS of

*%fttleni~ks,* in ou surviving ecom vil be greatly clv@ted- Very

severe ftm, to azW ,,.tieW ar lnftmty vil then be of relativ*ly little

si~nificarxc as co---?.--d vith the total 1c.-0. of de.tation of oujr ecor-e-

isources. The pro'Mwects fo~r recovery woulci be furthe ipve if, in

m&14-- ion to tradinG god of %%bidi vs have a releftive surplus for those

stock end liqiatin our1vstet abroad. We igt have up to aOwe.

625 t4!l.onit dr,!,z on from tbrie tin' sc-L-ces, e-14!1o-4Cf the 'asibi15.ty of

acte.u y -cin& uze oiW a. ].crte frz'ction of tl:t Lm ir cmstionable. 11.

z co:- Qivao:;;e lt=' 'we mir~ht olbtall casziztzace ot:7er ntton ini a.=

recomtruetion effbat. But t~i avmilabilit-j and significance of helm frc=

allU these souces axe obviously depezxdentp £Cxt, on the pattern. arA level

of dentrLletion in the rest of the vorld, a:-., tecoznUly, on the postwar

itrntionla. political si'-intion. Telatter Preub3.y depends to a

considerable degree on our &'ccess in 14itn dan-o o the United satesp

and securing a rel.atively fwvorabl v~litary outcome is Likely to be

co!I'.cive to swCess in the reco-.,t: ia ffbrt.

With the qustions, that need to be oimered and the vide range of

poesibla~n iai In slad, let me Low turn to the problem of recovury

itself. It is quite unefol. to divide the recovery period into three tim

pawe ss each of Vhich ban ito distinctive problems:
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The Thr'ee Phases of R~ecovery

. Survival. -Inilize population losses

B. 1hore~anization. - Achieve~ economic viability

C. 1lecuperation - Restore et-o= and basic institutions.

.1 h~ave vIndicated -fo'r each +V;Ire pha.se the rniald i proiblc. facins

.h- nation, in the ctzrviva. rie iod, which bae-: i ith the first atc

end extends to a few nonDrths after the end of the wv.r, the ~~ic n rob.e

Is that of minindzing the short run -ps.,lation 2.os ses iL:-osed by t ie var

and he res"' tirg destruction anti discorazati.on. !*,ot on2.y are the-re

MOve,y to be millions of non-fatal casualties fr-om'. the blast, thermal and

rca&iation effects: of naclear ;ea-)ons ;i. -1:2 dis L' :;dtc.care is n.ot

prov.,id.d,, but additional nvillionst i-ill be t11-hreatsnc (with Z;'ngdgre

ofC irrediacy) viti' deazh fvx exposure, dl-easa, ",ad sta,-ration.

Sin, recsoz-.rces cznd or-t=.iation to noet thcca thre- ts -o thoe tvonuiaation .-ill

necessarily be dram slmost entiroly from areas that have escaped danage,

or have been d=-anaged onlyr sli(,htly. And the aue-uacy of those resources

and orgoanizationtal a rne.ants ill dependaot entirely on iwhat p-re.

attac-c preparations have been made to nreet theoe t~reerdis problems.

Dispwreed and protected stockp Iles of n.edical supolies, food, and other

survivrLt items, plus realistic rrGanizational arrvn~crnts and larg,,e niy=bars

of vefl-tz-aincd civil deferse workers, will make effecti've action possib'.e.

Without ldme'e preparations, millions Vill dio unnecessarily.

During thNe reor'-anization period, the rxjor problem is that of achi-ving

a viable ecown-dei system. I %,Ill --peak on this in detail in a =oment. OnceK ~viability is achieved, the e-ergency will be over and thne 4a%, aig h
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nation will be that of restoring a high standard of living in a free society

in which our basic values are preserved. Mny difficult problems which can

be postponed during the emergency must then be faced. For example, a

permaent unraveling of the spectacular tangle of property rights created by

the war will have to be accomplished somehow, hopefuly in a wqr which spreads

the economic costs of the war over the surviving population in a relatively

opguitable f'ashion. Adequ.te preparations will, of course. =make this truch

easier.

In attempting to reach some fairly definite conclusions as to th,

ability of our nation to cope with the problems posed by P2l three of these

phases of recovery, we have to erceine a very bro-d range of considerations.

.'c have tO look at the physical and technogical side of the problem -- the

question ofo what level and pattern of destruction of wealth occurs, what

the technological possibilities axe for exploitin the surv iving wealth, ho :

much of our farm land is contina-ted with Strontium 90, whether the ecological

effects of the war are lIkely to have major effect on agriculture, how the

general health of the population is likely to be affected by the levels of

-:adiation in the enviroment and by the austerity in such thigs as diet

and medical care that is likely to be neceasarj, and so on.

Then we have to consider the organizational side -- what private and

public atencies will undertake the tasks of fire fihting, rescue, maintenance

of law and order, medical care for the injured. control, protection and

distA'bution of inventories of food and other necessities, and so on. How

ill the economy be run during the reorganization and recuperation periods;

what sorts of controls will be necessary and desirable; what measures can

be taken to prevent the enormous confusion of property ri&hts tand debtor-
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creditor relations from interfering with the restoration of essential

production? And so on througi a nrch lorner list of vua-tions. %ese are

the types of questions that are trct-..d, in general term, in tbe Natiozkl

Ilan for Civil Defense and Dcofcnze !bbilj zation. kt, as this OcIMIttee

ha pointed out, that doctvzent dos rot rel'te the delelations of respozsi-

biliti.s t r-n.cas vd t ....... 0' .. polic.-.c: that it scta forth

to =7 assessment of the c=*__. . ." t-z o-' t-'3 oiate agencies to achieve

the obJectives mnd out th- olicies. .-nally, :ue have to consider the

broad problem of the social, political a d ps yaiologica. L .pact of the w ar.

,i!! the shock of the car zo d.ran-^ p~oplc that they will bie inca-able of

constructive action on behalf of the"selves and others? To what extent

will an extensivc delcx-atUc.x of resn-onsib!iLTic3 in the i.'.! defense to

state and local Covern.rints lead to actions coni.stent irith the .ticna-

intcrest wfhen these ma.y be in sharp conflIct with the intorests of the

,-llcr n1itc al units? Will su.--:ors be so ove'coa.e i"th cref an.:

apathy, even when the Inmediate threst to their survival has passed, that

they will be unrilling, to make the effort to restore the econoqr? ill

those survivors in re'.atively untouched areas irllinCiy bear the burdens of

supporting those who are less fortunate? 5 UiLM the psychological scars

produced by events in vhich millions are killed) additionnl millions injuried

nd living in an envio.oent which has becomeo distinctly -Ore hostile to

hwmn life, preclude any meaningful recovery in terms of human elfare? As

an economist, I can hardly presume to provide definitive rinswers to this

last series of questions. I want to sti.3as their iportance, -oaver, and to

emphasize the fact that the relevance of all r-nalysis of the ec.,ronmi

problem hinges on the answers being relatively optiistic.
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.... concludes xW survey of the prol*m= of recovery. I vill smmarize.

It by saji5W that, fbr the full ranae of possible wars, ve need axwrs

to all of the i oa physical, technological, orsanizational, social,

political, and psychological qxastions that arise in connection vith each

of the three major phaes of the recovery process. And the unsvm should

then be p ulle toCethor end integrated into the best c i._reherxive oct-u=.a

of u1at the various possible nuclear vtrs mljht mean to our nation that

we can construct. Thr as I mentioned oarlier, it is clear that no =ountv

of research will actun2-y provide us with a picture that is very reliable.

But I cannot refrain fron coz;.at..,-n that, in z-, opinion, or .vowlad;e

is much less complete than it needs to be and co-.'!d be. A good deal of

co.Pote-t and "- *ortant ';ork has been clore, but -t does not -eal!.cyr-tch

the surface of this vast problem, ar.d there is, in particular, a dwfinite

need for a systziatic and comprehensive re-ez"ination of the whole prolem.
This conaitt.e, I !znor is ft.i!!- vith tah 1958 1 M Co-oration

Report, "A Study of Ion-Miilitery Defense." 'That study was reasonably

systematic and ccprehensive, but its treat=nri of riW details and a fev

major problems t-as inadequate. On the other hand., the large mmber of

other studies that have been done are relatively strong on details, but

th. integration provided by a comrehensive study Is laelkinr. In eer-l,

there are too narjr unexained rechanim.i% and interactions which might

produce considerably greater problems of recovery than the woek done so fnr

su=sts. These issues should be examined and the questions settled as

conclusively as possible. A needlessly limited understanding of what the

ricks are, only increases the hazards we facc by increasing the chances

lof seriously mistiaken estimates of the losses a war would involve -- an. either



Inderestimates or overestimates can increase the cbapcc *C a catastrophe.

S= of the mark nw undray will produce results in the near futie

vhich should re suit in a considerable increase ini our 1cwzedge. In

particular, sow powerfUl tools for ana3asi of reanization an&

recuperation are being developed under the auspices of the National

RazEource Ihrauation Certer in the OC2ML 0= renuJlts 11--2 b fortC coznr

flxn that source within the .t szxi onth to a year. i ,lzo un' er tad

that CC71. in cooner-ation vith the 1!Thtional Acade-nj of Sclences, is fo'iterin-,.

in the universities and elsewhore, a l=r-er research effort on the social

:-id psycho ioical effecCs of nr clear w=r, an. on ati.ues tow ar p re:)=es.

Plans also existifor e..cnding the OC.V-sux-poe4d effort at the Stanfor

Rese-ch insr.Wttute. ?erh:-s the rate at ,fhic- or "ers-ndi - -

--ril soon fet tzuhst.ntic!Jy above the rate et ,.hich the problems Cet more

serious and more com.!licated.

'n the remninder of r' testimonr, I imnt to focus prznril- on the

problems of ccono-de reor:anization and recupar-ation atd to suggest in

ceneral terms the reezons %rhy an attitade of :,utious optimism see.s to

be justified uith respect to the ability of the nation to cope with these

problems over a broad ran-re of possible vars.

1 will not discuss the economic problems of the survival period, which

are mainly a matter of making effective use of inventor!es of food, edical

supplies, and other necessities in order to neet the immediate threats to

the survi%intg population. Assuming that this can be acco.mlished, the

next q'estion is whether production of tle necessities of life can be

rsstored before the inventories are depleted. Until this task of reqtorir

p:.-duction is accorplir-hed, there is a continu.iz threat that the econa-Aic



system vl jp into a spiral of cunlative dore iton, a spiral

Ibic viil xwe to an eM oaVy at a uch lover level of econmic We

wM iuith, In ri.1 probabilityp a nuch smaller surivina pqopulatione Mils

tliit ae ises from the fact that wben Pamle ae unable to met their

Mnlineeds by the usul an sociafl desirable eams of participating

-ii the pnrodtion poc-ss, they are liheL2v to turn to UA1- an .socte.!'l,
*•*ueslxabio meann, such as fora&!n , plundar, wA sterileg in

household gooIs. Tventually soe form of social orC nization vould be
re-establishod, but that organization may be at the level of self-sufflclent

Llies, co=-,;-m't!s or ions. Starvation, diseaze and e.posurc would

take a hemt toll of lives before such mn eqlibri= could be reached --

and Vcen achievel, the Unitcd States would have a cro.tnve econo.'). To

avoid this outco-e hould be the chief goal of all preattack policies i

the field of economic preparedness.

Resto - -r t ro"!uction of food is obo.o y of prme 1-portince in

the process of achieving economlc viability. ISveral studies of the effects

of a therxnuclear rar on agriculture have been :=de. end the general

conclusion seen to be that the pcoblems iould not be critical, although

they mi&ht under some circumstances be quite serious. The reason the

problem would not be eritical is that, because of the large agricultural

surpluses we )-ave accumulated, even a comiplete stoppare of aLgicultural

production for a year or two would not threaten the survival of the

population. Indeed, it appears that over most of the range of possible

results of a war, the surviving food stocs would suppcrt the surviving

population for well over two years. There would be time to take the*

measures and acco.l&Gh the tasks necessary to Let production going again,
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and to let r&adition I.,vels decline, to .reorganize the patterns of pro-

duction to minla4 the problems created b long lived isotopes such as

Stronatium 90, and possibly to take steps to decontaminate famla

Without th,, period of grace allowed by the large surviving food inventory,

the fesaibility of avoiding famine would be very much in doubt.

ie.-toi ng'zgricuJtural prod.uction .is by :-. zean the only major

problem of the reorganization period. There are other essential industries --

Detro~lc', for e:xcnpe, is n.odoed for tractor ie2 an. for z.etinS -ir -- z

tsan-aortation and heatin require-ents. Tr -anportation itself presents

itTportant and cozlex problems. Studies of these induszries have been

rxde, prxtticuarly at the Stanford Research Institute, and n in-passable

obstcles to rocove:r have -yet boon ot"i Hover, I ..:st e- '

again that the interactions mo.n the various sub-poblera have not Ieen

adequately studied. Further inquiry might chan[e the conclusions sub-

stantially.

Ratlher t h= to into deta.il on the proble-s of restoring production

in particular industries, I want to present sone calculations vhich riy

provide some insight into 04 relatively optimistic conclusions seem to

be so typical. The reason, basictAll, lies in the great productive powers

of our ccornzq. The fraction of the econony that must survive if the

population is to be supported at austere but tolerable consuniption levels

is really quite small. The chart show7s the percentages of 1958 capacity

in various industries which would be required to meet austere consumption

requirements for the entire 1953 population.
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C&AR V

Prcent of Capacity Output Required In Various Industries

to Meet Austere Consumption Requirements

(Figures for 1958)

Industry Percent of Ckpacity

1. Drugs, Medicines 54

2. Pulp and Paper 51

3. Textiles 45

4. Grain Mills 43

5,. Tobacco Manufactures 43

6. Apparel 41

7. Leather

8. ].eat Packing 40

9. Petroleum 1:0

The definition of "austere" fo, the purposes of this calculation is a

level of real personal consumption expenditures per capita which is about

two thirds of the present level, and just under the actual level of 1929.

There are obviously many plausible possibilities as to the amounts of

different goods and services which are to be included. The figures above

reflect a particular choice, which took into account such things as the

historical patterns of consumption at various income levels, modified to t:e

into acuoimt the changes that have occurred in consumcr tastes. Of co-r.,

comparative luxuries, like husehold appliances, have been cut back tore

severely than necessitie, like food. The figures presented exa at the tcp

of the list of manuTactuing industries in terms of the percentage of
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capcity reqtred the definition of capacity is not suffciently umambiu

in agriculte and the service Industries to make compwisons of this sort

SMea101l 7he rest of the snUfactUrInI industries are distributed as

follws: In on3y ten industrIes vould twenty to forty per cent of capacit

be, req*red., the rei nulmni fiftrone are below twenty per cent.

.e.requzxemnts .for the output of ,the . xous indu~ties were .coputed

by the technique of Input output analysis., and both the direct requirements

for output delivered to consumers, ani the indirect requirements generated

by other industries are included. Thus the 40 per cent of petroleum capa-

city required includes not only the allowance for such thinGs as gasoline

for private automobiles, but also the requirements for tractor fuel needed

to produce the food. 1he general conclusion is that for almost all indus-

tries under 50 per cent of capacity is needed to support the full population

at about the 1929 level. Another way of putting it is to say that as long

as the ratio of surviving capacity in most industries to surviving population

ib not much less than half the prewar ratio, support of the population at

the 1929 level of consumption or better should be possible. This is the

underlying reason why studies of particular industries generally reach

optimistic conclusions -- destruction of cepacity relative to population

casualties has to be quite large before a situation is reached where the

support of the survivors will constitute a serious problem. Relatively

minor efforts at restoring damaged capacity or building new will generally

suffice.

Let me now turn to the problem of what sort of ratios between surviving

economic capacity and population might be expectcd to result from a thermo-

nuclear war. The answer depends on the relative geographic concentrations

of population and various types of cvpacity, on the ene:Zy'f, choice of a
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targetfta strategy, ad an the lwe.l of the attack. Mw Influence of an of

these factors Is swmarized in Va series of charts I vMlo premsst..

(Figs. 1 - 6). Mae curves shov the percentage of the particular resouce

that Ito contained in the indie.Ae. mumber of target areas, up to the point

here the curve is getting qu4te flat. If a 10 negaton ve=on Made a

direct hit on a "target area," a large fraction of the population of that

target area would be killcd, unless blast shelters were available. Also,

the destruction of productive capacity would be essentially total. If

fallout shelterswere available for the entire population, and there were

essentiall&y no blast shelter avuilable, thc population curves may give a

rough approximation to the casualties that would result if the indicated

number of terget areas were attacked. Eowever, the a.proxL-ation is

probably very rough indeed. These curves cannot s:.e.y be uses zor the

purposes of esti~ting cacualties and damage from any particular attack,

but they are very useful for Oetting a pf.eture of the range of situations

that may arise with respect to the balance between surviving resources and

population.

The level of destruction of any particular resource when a given

number of target areas are hit obviously depends on which target areas are

on the list. The first two charts illustrate the different situations that

arise with respect to the balance betveen population and survival industry.

Survival industry in a broad Industrial category including the industries

that are important in meeting the basic needs of the population -- for expinle,

food processing industries, medicines and medical supplies, apparel, fuels,

and various Industries that produce goods needed in repair of basic uuili-

ties. In the first chau"., the concentrations are shown for the case where
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the as m ranked according to population. The population curve sbos,

fw exemple , that the IM largest target areas in terms of 'population con-

tat 4iO per cent of the country's population. M survival industry curve

shows that those same IM areas contain about 55 per cent of the survival

Industry.. in spite of the fact that the 120 areas were chosen for their

hbl popustinm rather than the a cmt of survival industry they contained.

This Illustrates the general tendency for industrial activit? to be more

concentrated geographically than the poalation.

Mw second chart (Fig. 2) shovs the situation when survival industry,

rather than population, is singled out as the target zystem. As right be

expected, the result is that the amount of survival industry included in

any given number of areas substantially exceeds the mount shown on the

previous chart, vhile the percentage of the popula;ion is z7:211cr. i -.:an-

to relate this second chart to the conclusion I developed earlier, that

th2e problem of supporting the aurvivin- o;u! tion is uL.L-cly to be

se-rious if thia, roportion between surviving economic capacity and population

does not fall below about half its prewar value. The case vhere survival

industry is specifically targeted is the worst me frm the point of view

of reducing thikt rjtio -- unless, of course, the eneny also attempts

specifically tn avoid causing population casualties, which vould be velcye.

Examining the ratio beteen the proportions of the two categories outs.de

any given number of target areas we find that the ratio is about .75 at

40 areas, and at the right hand side of the chart the ratio seems to be

stabilizing at around .40. Since, as was noted earlier the percentpge of

most Indutries required to support 1.929 consumption standards is vell
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under 40, iind sitnce 1929 standards are a long vay from threatening the sur-

Viva of the population, it appears that enough capacity would, survive to

support the surviving population even in the worst possible case. It

should be noted., however, that u-vival industry is an a~gregate, and some

industries vomld suffer destruction in greater proportion than the aggregate.

.Iowover, survivyi_± Inventories of necessities should 1-e rooe th.n su'ficient

to support the population until t%'esc severe bottlcnecks can be alleviated.

The next tuo cines (Figs. 3 and 4) show the relative concentrations

of population and of a group of industries needed in recovery and support

of military forces. The Lroup contains :ainly heavy iniustry -- t:.e prL -ry

metals, machinery, industrial chemicals, aircraft, and so on. We find that

this -roup is rnore coacntrat d tLanzurvival izt... in -articuiar,

when texIet areas are ranked according to the aniount of recovery and
military support industry they cont.ain, i tuns o,t t e.i

., : , tuns ... ta something like

two-thirds of the total is in the first hunared areas. S.n.-ort of military

forces would be very difficult relative to the problers of survival, let

alone in absolute terms. Also, this result indicates that recovery migiht

get off to a slow start as a result of rclatively heavier destructica in

the industries required for the production of new capacity. This is in

line with the conclusions of earlier studies.

A- a last co:rz7nt on the concentration o: rc3o-ct.:;, i "w-rat to - . n

the fact that severe bottlenecks can easily be produced In certain indus-

tries if the enemy chooses to attempt this. A good illustration is

petroleum refining. The first chart shows that concentration of capacity

in this industry is about the sexn- as the co,,centration of population, when

the areas are rtnked by population. A drwatic ch: g. occurs vlcn petroleuz

refining is slngled out. Over 90 p'-r cc! t of the indistry is i:. abou. 103
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areas, and 12 1/2 per cent of the population. Given the extent or our

dependence on petroleum for tractor fuel and transportation, this is

disturbing. However, the significance of this sort of result can be

exagerated. A heavy attack on a specific, concentrated tareet system

will Gcner lly rezult in ci iifictntly lczc total destruction than one

aixed at the population or the economy in General. If f. orts are possible,

Also, the apparent i:.portanc of thcoe sevcrc bottlenecks tends to diminish

when they are exn.anid closely, and the pozlibiity that they can te avoiuea

by modest preparationB offen seem-- L;ore likely. Both of theze st.tecen-ts

apply in the case of petrolL,.i.

I now want to exz,ie, very briefly, , a quion o _ ho .. ,r i 4Z

th-r=.o-nucle'.gar, -2.-r now. t,:it hc ,' .. 4- o = rl. c l-'e

S-- tt I. h t". ec'.o- Pg be re:to..d at i.erist to t'.. noint

where it is viable. (:cecilesa to _=y, the cueztion of h: rate of recuptra-

tion 13 not reached unless there is reason to think that a cumulative

decline can be avoided.) I also assnmre low levels of govern=.ent excerditure.

Rather than n:..in( specific asaumptions on da=a6e levels, I considcr a

situation where the full population survives and half the economy's

capacity is destroyed. This is clearly unrealistic, but the relative

balance between surviving industry and poplation is on the pessirlitic

side here, and the results of the following calculations in per capita term-s

depend only on the rclative balance. Thic crphasis on the relative balanee

can be quite zislcadJ!n, when deutruction levels are hiGh, but not nearly so

risleading in the precent context LLe it In Jn te r'rgranizaticn eortevt%
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Hig destruction levels threaten the viability of the system, but if it is

viable it is unlikely that much of the surviving wealth will be unutilized

for long.

The folloving calculations .are all in constant 1954 dollars, which

correspond to about $115 in current dollars. A reasonable estimate of

gross national product at full capacity today, undoubtedly quite conservative

for nr purposes, would be ato-t .)170 billion 1954 dollars. Assuae half that

cqpacity is destroyed, in such a way as to leave no severe bottlenecks in

the portion that survives. Then a IP of $235 billion could be produced.

The 1929 level of per capita cons'am-tion would be about ' ;J0O in these terms;

for a population of 180 nillion that means consumption expenditures of 6180

billion. I then allow a scant 115 billion for govern=ont e. t 'd --- s. A

further allowance must be made for replaccment of cap.Ltal, used up in

meeting these recquircments; I estmi~te this as about !: billion. Thi3

uses up $212 of the $235 billion. The remaining $23 billion can be alloc.ted

to creating new capacity, and, of course, to mintaining itself. If consiump-

tion and Sc.ernment expenditures are held constant, the new capacity constrc-

ted and the uncornitted old capacity can then be ured to produce still more

capacity, and so on in a cumultive way. The question then comes down to

wht the growth rate of this "uncommitted" capacity is likely to be. I

think most economists would agree that, given the assunptions of no bottle-

necks and the conditions of labor surplus, a growth rate of 25 per cent of

this urcomuitted capacity per year would not be unreasonable. In technical

Jargon, after an adjustment for depreciation, the 25 per cent rrowth rate

would imply a capital-output ratio of about 3. If this assumption is valid,

it turns out that capacity is back to the A470 billion level in just over a
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deCade. This, once aCain, simply illuztrata3 how very far va am' from

h&ViZG a bare subsistence econmry. If the calculations are repeatedi for

the case vhere consumption standa'dB are hold at the lovel. of the turn of

the century,9 roughbly Y-700 per capita, at 1954 prices, an allowmnce can, be

mAde for 0 O billion of Sovermnt expcrulitures and capacity viii be f'ully

restored in 7 Years.

~oC-ic .rations ,.=o in n.o sc a nrcof of thl fes.ii.±ty of

ecoro,.c rocuperation In abocut a docade. They cre rxrdch too rou:,-! an

a:,noreative for thmt, and mnrqr of the m:o3t ! mortant eff'ects of a therno-

r~u2.c'. wa ac laft outW ol a-cCoVimt -- &O-r c:zl, z .n ~1

cultural practices required by contointion of fgtm land, the probability

ofO severn lyttlen -e-- in rtlrrt !-rz puti" o:zsible y2o.~
'a'i psycho.zic?.1 of.-,'ecz;3 on t-a e :ciency of The vor:z force, n~c n

Z~ vryL.port=aL;-.-z-mLUontt c:.zto . ccz~2 C z-

eci has been made. r~hlly, ther-e is the i~ct that the econom~ic policies

azsutod am reecuperation-oriented in th. c xtroi. r. is not el. all clear

that such a hie1i vcluetion vould b,- placed on rr=pid recuperation as

coppared vith increezina consurmtion. But the calculatione do rhoy. that

recuporation in a period on the ordor of a docaa.c is prolbably not ::%y i cally

in'easible by a larGe factor. I~porlant as all the qlualication to

these simple calculations are, they ane not nearly so irportnnt as the

difference between the American economy and that of an underdeoveloped

country vhen it cus to ectimati!M the implications 0±' substantial losses

of productive capacity.

Lot me su~xKrizO my saatomen brieily, The problems of economic

recomry~ arel co,-1eOCz nu: flJrousp bwl ro.f an' inala2yt@1.y undSortood.
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There is a great need fbr further research in order to reduce or eliminate

the uncertainties that now exist. There is a particular ned for more

supportinG research on the social and psychological aspects of recovery,

awl on the effects of the changed physical environment on aariculture,

since finn conclusions on the economic qu,.stions cannot possibly be reached

as long as these othcr questions are rot n.cttled. Cf c-_z', -. al of

the.cse other questions also turn on how the economics cores out, so there

is a need for a cormlete end integrated stu.Oty of the i'hole 'ohleu.

lowever, our current h.nofledSe of the economic aspects sueests quite

stronzly thtt the difficulties of econo.!ic su-v.val, reor izatioi, 1a.

recuperation need not be significant copared with the i.-ensL direct

connCI'le. .eC e the -rar. I :y "n.ed not"rather tha.i "are .o-""

I feel that nany relatively che :p measures of prept_.ation *2o..d ha.ve to

be takzen before the feasibility of reorganization could be asserted rith

much confiA.dence. 1r:-r relatively cheap zurc rivh e a e ?.rgc

difference in the outcome. Finmlly, I should state that these co.zlusoDns

cannot be drawn with confidence ith respect to the threat levels of the

late 1960's, nor can they be applied to possible suture situations ",when

extensive systems of blast shelters might be available. Very la-rZ-e attacks.,

or m!wch greater survival of population relative to resources, would increase

substantially the relative sirnificance of the econmmc recovery problem.

Feasible preparations for economic recovery could reduce the relative

significance of the problem to its present level. But very laxrc proorasr

of stockpilinC, and of industrial dispersal and protection would probably

be required to accomlish this.


